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Sanofi Winthrop, Inc.

Attention: Gregory M. Torre, Ph.D., J.D.
90 Park Avenue

New York, NY 10016

Dear Sir:

This is in reference to your abbreviated new drug application
dated September 30, 1994, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Ketamine
Hydrochloride Injection USP, 50 mg base/mL(10 mL vial) and 100 mg
base/nmL(5 mL vial).

Reference is also made to your amendments dated April 19 and
May 28, 1996.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Ketamine Hydrochloride Injection USP, 50 and 100
mg base/mL to be bioequivalent and, therefore, therapeutically
equivalent to the listed drug Ketalar® Injection of Parke-Davis.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.
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We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

Douglas L. Spo

Director

Office of Generic Drugs

Center for Drug Evaluation and Research
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PMS 347
PMS Proc. Black
PMS Proc Blue

K-837 NDC 0024-1091-01 10 Vials 10mt

KETAMINE HCI INJECTION, USP
Equivalent to IR MKetamine

For intravemous or inframuscular use.
Contains not morethan 0.1 mg/mL. benzethonium chioride added as a presesvative.

Color of solution may vary from colorless to very slightly yellowish and rmay darken upon prolonged
exposureto light. This darkening does not affect pofency. Do not us i precipitate appears.

Keep this and all drugs out of the reach of children.
Usaal Dosage- See package insert for complete prescribing information.
Store at conirolied room temperature 15°C to 30°C {59°F to 86°F).

| SANOM €3 WINTHROP | Manuiactuet by Sanof Winhop P
New York, NY 10016
Forinquiries call 1-800-446-6267 ‘,.
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INJECTION, USP
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K-837 NDC 0024-1091-01 10 Vials

KETAMINE HCI INJECTION, USI
Equivalent to HULFIRIN Ketamin

For intravenous or intramuscular use.
Protect from light.
Caution: Federal law prohibits dispensing without prescription.
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PMS 347
PMS Proc. Black
PMS Proc Bive

K-836 NDC 0024-1090-01 10 Vials 5mL
KETAMINE HCI INJECTION, USP

Equivalent to [[ETYEIN Ketamine

For itramuscular use. For intravenous uss (with proper dilution).
Contains not more than 0.1 mg/mL benzethonium chioride added as a preservative.
Color of solution may vary from colorless to very slightly yellowish and may darken upon prolonged
exposure to light. This darkening does not affect potency. Do not use if precipitate appears.
Keep this and all drugs out of the reach of children.

Uswal Dosage- See package insert for complete prescribing information.

Store al controlled room temperature 15°C to 30°C (59°F to 86°F).

Manufactured by Sanofi Winthrop Pharmaceuticals

For inquiries call 1-800-446-6267
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K-836 NDC 0024-109001 5mL

KETAMINE HCI
INJECTION, USP

Equivalent to

100 mg/m |

Ketamine

K-836 NDC 0024-1090-01 10 Vials
KETAMINE HCI INJECTION, USP

Equivalent to [[IIERTIETN Ketamine

For intramuscular uss. .
For intravenous use {(with proper .___583.

Protact from light.
Caution: Federal law prohibits dispensing without prescription.
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C o
concentration ot 50 mg/kg of HLP. Thesa observations support the hypothesis that
the rtension produced by ketamine is due fo selective activation of
central cardiac stimulating mechanisms leading to an increase in cardiac output.
The dog m rdium is not sensitized to epinephrine and ketamine appears to
have a weak antiarthythmic activity.
Metabolic Disposition

Ketamine is rapidly abscrbed following parenteral administration. Animal exper-
iments indicated that ketamine was rapp'dall distributed into body tissues.mu:ﬂ\
relatively high concentrations appearing in fat, liver, lung, and brain; lower
oonoemtbnsmrsbtndhtheheamslmhulmmcle,andbbodphsma.
Placental transfer of the drug was found to occur in and monkeys.
No i degree of binding to serum albumin was ith ketamine.

Bal studies in rats, dogs, and monkeys resulted in the recovery of 85% to
%%dﬂwdosonhutin.mahlyhlhobnnof tion ucts. Small
amounts of drug were also excreted in the bile and faces. Balance studies with tri-
tium-labeled ketamine in human subjects (1 mg/b given intravenously) resulted in
themeanreoovoryofm%oﬂhedosehtheumeanda%hﬂnfeces.Peakplas-
rjmhol‘ejvnl?tavamged about 0.75 meg/mL, and CSF levels were about 0.2 meg/ml,

r after dosing.

Ketamine undergoes N-demethytation and hydroxytation of the cyclohexanone

ring, with the formation of water-soluble conjugates which are excreted in the

e D 5 o e cpclerancns
doses of ketamine administered to animals did not produce any detectable
increase in microsomal enzyme activity.
Reproduction

Male and female rats, when given five times the average human intravenous
dosodkcmmformmea\socuﬁvedaysabotnmemokbobromathg.had
a_reproductive performance equivalent to that of saline-injected controls. When
given to pregnant rats and rabbits int at twice the average human
intramuscular dose during the respective periods sis, the litter char-
acteristics were equivalent to those of saline-injected controls. A small roup of
rabbits was gi asbgielargedoa(sb(tirmsthcmtagehumngosa)d
ketamine on 6 "%u)ngnancy o simulate the of an excessive clinical
dose around the peri of nidation. The outcome of pregnancy was equivalent in
control and treated groups. )

To determine the effect of ketamine on the perinatal and postnatal period,
m\am rats were given twice the average human intramuscular dose during

1810 21 dmgmem«wamdomﬁadbMandhmud\mwamm

period were equivalent to those of the centrol animals. There was a slight increase
n incidence of delayed parturition by onb day in treated dams of this group. Three
groups each of mated gle bitches were given 2.5 fimes the average human
mtramuscular dose twice weekly for the three weeks of the first, second, and third
!rws:stots of pregnancy, respectively, without the development of adverse effacts
n the pups.

Manufactured by Sanofi Winthrop Pharmaceuticals
New York, NY 10016
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KETAMINE HYDROCHLORIDE INJECTION, USP

SPECIAL NOTE

EMERGENCE REACTIONS HAVE OCCURRED IN APPROXIMATELY 12
PERCENT OF PATIENTS.

THE PSYCHOLOGICAL MANIFESTATIONS VARY IN SEVERITY BETWEEN
PLEASANT DREAM-LIKE STATES, VIVID IMAGERY, HALLUCINATIONS, AND
EMERGENCE DELIRIUM. IN SOME CASES THESE STATES HAVE BEEN
ACCOMPANIED BY CONFUSION, EXCITEMENT, AND IRRATIONAL BEHAVIOR
WHICH A FEW PATIENTS RECALL AS AN UNPLEASANT EXPERIENCE. THE
DURATION ORDINARILY IS NO MORE THAN A FEW HOURS; IN A FEW
CASES, HOWEVER, RECURRENCES HAVE TAKEN PLACE UP TO 24 HOURS
POSTOPERATIVELY. NO RESIDUAL PSYCHOLOGICAL EFFECTS ARE
KNOWN TO HAVE RESULTED FROM USE OF KETAMINE.

THE INCIDENCE OF THESE EMERGENCE PHENDMENA IS LEAST IN THE
YOUNG ('IIS YEARS OF AGE OR LESS) AND ELDERLY (OVER 65 YEARS OF
AGE) PATIENT. ALSO, THEY ARE LESS FREQUENT WHEN THE DRUG IS
GIVEN INTRAMUSCULARLY AND THE INCIDENCE IS REDUCED AS
EXPERIENCE WITH THE DRUG IS GAINED.

THE INCIDENCE OF PSYCHOLOGICAL MANIFESTATIONS DURING
EMERGENCE, PARTICULARLY DREAM-LIKE OBSERVATIONS AND EMER-
GENCE DELIRIUM, MAY BE REDUCED BY USING LOWER RECOMMENDED
DOSAGES OF KETAMINE IN CONJUNCTION WITH INTRAVENOUS
DIAZEPAM DURING INDUCTION AND MAINTENANCE OF ANESTHESIA.
[See DOSAGE AND ADMINISTRATION.) ALSO, THESE REACTIONS MAY BE

EDUCED IF VERBAL, TACTILE AND VISUAL STIMULATION OF THE PATIENT
IS MINIMIZED DURING THE RECOVERY PERIOD. THIS DOES NOT PRE-
CLUDE THE MONITORING OF VITAL SIGNS.

N ORDER TO TERMINATE A SEVERE EMERGENCE REACTION THE USE OF
A SMALL HYPNOTIC DOSE OF A SHORT-ACTING OR ULTRASHORT-ACTING
BARBITURATE MAY BE REQUIRED.

WHEN KETAMINE IS USED ON AN OUTPATIENT BASIS, THE PATIENT
SHOWLD NOT BE RELEASED UNTIL RECOVERY FROM ANESTHESIA IS COM-
PLETE AND THEN SHOULD BE ACCOMPANIED BY A RESPONSIBLE ADULT.

DESCRIPTION

Ketamine hydrochloride is a nonbarbiturate anesthetic chemically designated
{£)-2-(o-Chlorophenyl)-2-{methylamino) none hydrochloride. It is u-

cyclohexa
. lated as a slightly acid (pH 3.5-5.5) sterile solution for intravenous or intramuscu-

lar injection in concentrations containing the equivalent of either 50 or 100 mg
ketamine base per milliliter and contains not more than 0.1 mg/mL benzethonium
chioride added as a preservative, Mmmor}ydmd'-londe has a molecular formula
gﬁlﬂ“cm « HCI, a molecular weight of 274.19 and the following structural

* Hel [
ad b id

NHCH,

o

CLINICAL PHARMACOLOGY

Ketamine is a rapid-acting general anesthetic producing an anesthetic state
characterized by profound analigesia, notmaljmryngea refloxes, normal
or shightly enhanced skeletal le tone, k respiratory stimulation,
and occasionally a transient and minimal rospomog depression.

A petent airway is maintained partly b{’F\;“m urimpaired pharyngeal and
lai | reflexes. (See WARNINGS ECAUTIONS.)

‘ﬁbim‘ansiormationd“ e includes N-deakylation (metabolite 1),
hrdmuyietion of the xone ring (metabolites il and IV), conjugation with
glucuronic acid and del tion of the hydroxylated metabolites to form the cyclo-
hexene derivative (metabolite ).

ing intravenous administration, the ketamine concentration has an initial
slope (alpha phase) lasting about 45 minutes with a half-life of 10 to 15 minutes.
This first phase corresponds clinically to the anesthetic effect of the drug. The
anesthaetic action is terminated by a combination of redistribution from the CNS to
slower equilibrating peripheral "tissues and by hepatic biotransformation to
metabolite 1. This metabolite is about 1/3 as active as ketamine in reducing
halothane requirements (MAC) of the rat. The later half-life of ketamine (beta
phase ) is 2.5 hours. ot

The anesthetic state produced by ketamine has been termed “dissociative
anesthesia” in that it appears to selactively interrupt association pathways of the
brain before producing somesthetic sensory blockade. it may select ly depress
the thalamoneocortical system before significantly obtunding the more ancient
cerebral centers and pathways (reticular-activating and limbic systems).

Elevation of blood prassure bagins shortly after injection, reaches a maximum
within a few minutes and usualiy returns to preanesthetic values within 15 minutes
after injection. In the majority of cases, the systolic and diastolic blood pressure
peaks from 10% to 50% above preanasthetic levels shortly after induction of
anesthesia, but the elevation can be higher or fonger in individuai cases (see
CONTRAINDICATIONS).

Ketamine has a wide margin of safety; several instances of unintentional
administration of overdoses of ketamine (up to ten times that usually required)
have been followed by prolonged but complete recovery.

Ketamine has been studied in over 12,000 operative and diagnostic proce-
dures, involving over 10,000 patients from 105 separate studies. During the
course of these studies ketamine hydrochioride was administered as the sole
agent, as induction for other general agents, or to supplement low-potency agents.

Specific areas of application have included the following:

1. debridement, painful dressings, and skin grafting in burn patients, as well as
other superficial surgical procedures.

2. neurodiagnostic procedures such as pneumonencephal s, ventriculo-
grams, myelograms, and lumbar punctures. See also PRECAUTION conceming
increased intracranial pressure.

3. diagnostic and operative procedures of the eys, ear, nose, and mouth, includ-
ing defﬁad | extra:tr"%ns. a *

4. diagnostic operative edures of the pharynx, larynx, or bronchial tree.
NOTE: Muscle relaxants, witﬁrgcroper attention to respiration, may be required
(see PRECAUTIONS).

5. sigmoidosoopr and minor surgery of the anus and rectum, and circumcision.

6. extraperitoneal procedures used in such as dilatation and curettage.

_ 7. orthopedic procedures such as ¢ uctions, manipulations, femoral
pln;\ing. amputations, and biopsies.

ae an Aanacthatin in manre sials cadiamta ot ool
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New York, NY 10016
dﬂKaiamlne is a rapid-acting general anesthetic producing an arm\:hsﬂ\etic mu:
racterized by profound analgesia, normal ryngeal;‘legngeal Xes, nomal
or slightly erh:y\oed skeletal muscle tone, earmscuhr respiratory stimulation,
an:oocasionallya transient mmnni;al resp'iu depfessignt‘j.‘:‘h‘l Zoal and
patent airway is maintai gan virtue of unimpair ryngsal
larg:geal refloxes. (See WARNINGS ande’RECAUT IONS.)
biotransformation of ketamine includes N-demlalion (matabolitem&
roxylation of the xone ring (metabolites il V), conjugation wi
glucuronic acid and del iondﬂwhydmxylatedmehbolitestobﬂnmecycb-
hexene derivative (metabolite ).

Following intravenous administration, the ketamine concentration has an initial
slope (alpha phase) lasting about 45 minutes with a half-life of 10 to 15 minutes.
Thisﬁrstphasaearespa\dsclhieellytoﬂnamsﬁwticeﬁoctddwdmg.m
Slower sautirating pergbant e noono edeirbution from the IS t

r equi ing peri tissues ic b ion 1o
metabol:g I. This metabolite is about 1/3 as active as ketamine in reducing
:fa‘l:(ha;no Eequiramoms (MAC) of the rat. The later halflife of ketamine (beta

se ) is 2.5 hours.

The anesthetic state produced by ketamine has been termed “dissociative
ﬁsthesh‘hﬁmhappearsbsebdiwlyimnupta?odatbnmysdm

in before producing somesthets Aarderdd by

diastotic pressure

preanesthetic levels shortly after induction of

anesthesi; bu(ihoolmnﬁoncanbohigtwrorbngolhi\dividualcasos(m

CONTRAINDICATIONSJ‘;

ine has a wi maor'gi\dsafety;sevemlhstamesofminmiond

: administration of overdoses of ketamine (up to ten times that usuaily required)
3 havebeenblbmdbyptobngedbmeompletoroeovery

Kshmhohuhmﬂdbdhmr;ﬁgmopomtmwdigmb.m

agem.qsi\ducﬁonbroﬂmgommlqgm,ortowm-potemyam
1. debridement, dressings, and skin grafting in bum patients, as well as

g - o
IR I neul gnostic res as pheumonencephal S, ventricu
prosferd g:carms. m Mlogtams_. Itmd lumbar punctures. See also PREC ION concerning

3. diagnostic and operative procedures of the eye, ear, nose, and mouth, includ-
ing dental extractions.

4. dia ic and operative es of the pharynx, larynx, or bronchial tree.
NOTE: Muscle relaxants, with proper attention to respiration, may be required
(see PRECAUTIONS).

5. sigmo and minor surgery of the anus and rectum, and circumcision.
6. i used in such as dilatation and curetiage.
7. orthopedic procedures such as uctions, manipulations, femoral

pinning, amputations, and biopsies.
B.Mmms&wﬁchpoowiskpaﬁemwnhdepressbnofviwwm
9.in procedures where the intramuscular route of administration is prefarred.

by the
anosﬂusiobgistandhwgomatmwss%,mspediw , rated “fair” at 6%
and 4%, respectively, and rated “poor” at 4% and 3%, msgog’ively.lnaseoond
methodofevaluation,thanesﬂ\esiamsmtod'adoquate in at least 90% and
“inadequate” in 10% or less of the procedures.

Printed in USA Revised March 1996
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INDICATIONS AND USAGE

Katamine hydrochioride injection is indicated as the sole anesthetic agent for
diagnostic surgical procedures that do not require skeletal muscle relaxation.
Ketamine hydrochloride injection is best suited for short procedures but & can be
used, with additional doses, for longer procedures.

Ketamine hydrochloride injection is indicated for the induction of anesthesia
prior to the administration of other general anesthetic agents.

Ketamine hydrochloride injection is indicated to supplement low-potency
agents, such as nitrous oxide.

Specific areas of application are described in the CLINICAL PHARMACOLOGY
section.

CONTRAINDICATIONS
Ketamheisoonuai\dicatodhﬂ'nsehmnasimifbaﬂehvaﬁonofbbod
ssure would constitute a serious hazard and in those who have shown

rsensitivity to the drug.
WARNINGS

Cardiac function should be continually monitored during the procedure in
pa;':‘ost .am?e";}';.,” oirvaih imd Fihe rocow riod, (Se
ional states may occur duri ' ]
sth‘zcqu" NOTE)) i ‘:‘ o rocovery pe ofad(
espiral ssion occur wi or 100 rapid a rate min-
it e Rl s s o SO iy
Machanical support of respination is preferred to administrati 1 of analeptics.
PRECAUTIONS

General

Ketamine should be used or under the direction of physicians experienced
hadmi;fiﬂorh_gqemmlam%aﬁwmdhmahtmdanakmymdhh
controf of re: 3

Because and Iaryngulmﬂomsare usually active, ketamine should
not be alone in surgery or diagnostic procedures of the larynx, or
bronchial tree. Mechanical stimulation of the pharynx should awoided, when-
ever possible, if ketamine is used alone. Muscle relaxants, with proper attention to
respiration, may be required in both of these instances.

osmcuaﬁwoqlhnomshmddbonadybruso.

The incidence of gence jons may be reduced i verbal and tactile
stimulation of the patient is minimized during the recove: period. This does not
preclude the monitoring of vital signs (see SPECIAL . .
Thoiﬂmvemusdoseﬂmﬂdgcmmgmdmaperioddsom
vMorompiiadmmmbnmaynsuhhrospimbrydeptusionotmaand
enihanced pressor response. o

lnsurgiealproooduresiwolvhgviscoralp!hpeﬁmay;knhmimdm“bo

qntadwihanag-mvdﬁd\obnndsviscemlpah.
rscwnheamioni\ﬂndwonicabdloicmdhmolylbdnﬁmmd
patient.

Anhcroasoheorobmsphalﬂuidprmmhasb«nnpoﬁedbﬂowhgadnh-
isﬂatbndkownm.Usewihcmmcauﬁmhpaﬁ«uswiﬂ\pfomesthoﬁc

elevated corobvosghal fiuid pressure.
As o by whe rly discharge i the dura
e, o in cases whers ea rge is X -
ﬁmofmmmmoddm the uct of anesthesia
should be considered. The patients should be cautioned driving an automo-
bih,op«alhghumrdo\nmaehhoryorongaghghmmmhksdsould
not be undertaken for 24 hours or more (; ing upon the dosage of ketamine
and consideration of other drugs employed) after anesthesia.

Drug Interactions

P recovery time may occur i barbiturates and/or r ics are used

Kel °w%uym ible with the commonly I and local

tamine is clini compat i used genenal
anesthetic a when an adequate respiratory exchange is maintained.
ge in

Since the safe use in pr , including obstetrics (either vaginal or abdom-
inal delivery), has not been.g"zm:ysmb!lshod"g such use is(not recommended (see
ANIMAL PHARMACOLOGY AND TOXICOLOGY, Reproduction).

ADVERSE REACTIONS

Cardiovascular

Blood pressure and puise rate are frequently elevated following administration
of ketamine alone. However, hypotension and bradycardia have been cbserved.
Arthythmia has also occurred.

Respiration

Although respiration is frequently stimulated, severe depression of respiration
or apnea may occur following rapid intravenous_administration of high doses of
katamine. Laryngospasms and other forms of airway obstruction have occurred
during ketamine anesthesia.

Eye :
Diplopia and ny:hmus have been noted following ketamine administration. It

also may cause a elevation in intraocular pressure measurement.
Psychological: (See SPECIAL NOTE.)
Neurologicat

In some patients, enhanced skelstal muscle tone may be manifested l':y tonic
and clonic movements sometimes resembling seizures (see DOSAGE AND
ADMINISTRATION),

Gastrointestinal

Anorexia, nausea and vomiting have been observed; however, this is-not
usually severe and allows the great ma;omagf patients to take liquids by.mouth
shortly after regaining consciousness (see DOSAGE AND ADMINISTRATION)
General i

Local pain and exanthema at the injection site have infrequently been reported.
Transient arythema and/or morbilliform rash have also been reported.
OVERDOSAGE
Respiratory depressi with overdosay 100 rapid a rate of adminis-
tralion Of ket B whidh sase suporme: o & te of admis
Mechanical support of respiration is preferred to administration of analeptics.
DOSAGE AND ADMINISTRATION

_Parenteral drug products should be inspected visually for particulate matter and
discoloration prior to administration, whenaever solution and cortainer parmit.

Note: Barbit and ketamine, being chemically incompatible because of
precigzata formation, should not be injected from the same syringe.

If the ketarine dose is augmented with diazepam, the two drugs must be given
separately. Do not mix ketamine hydrochloride and diazepam in syringe or
infusion flask. For additional information on the use of diazepam, refer to the
WARNINGS and DOSAGE AND ADMINISTRATION sections of the diazepam
insert.

Preoperative Preparations

< van 4

-

Onset and Duration

Because of rapid induction following the initial intravenous injection, the patient
should be in a supported position during administration.

Theonsetofactionofketamimismpid;animawmdosedngn(g 51
mg/ib) of body weight usually produces surgical anesthesia within 30
after injection, with the anesthetic effect usually lasting five to ten minutes. If a
longer effact is desired, additional increments can be administered intravenously
or# to maintain anesthesia without producing significant cumulative
effects.

Intramuscular doses, from experience primarily in children, ina range of 910

4106 usually prodi anesthesia within 3 to 4 minutes
mgi%o;h?%)ﬁn anesmeh::”:ffoct usually lasting 12 to 26 minutes.
Dosage

As with other general anesthetic agents, the individual response to ketamine is
somemmvaﬁeddepondhgonhdoso,m.ofndnhisﬁaﬁon.mdugod
patient, so0 that dosage recommendation cannot be absoltely fixed. The drug
should be titrated against the patient's requirements. -

Induction

Intravenous Route: The initial dose of ketamine administered i\tmvenoustquay
range from 1 mg/kg to 4.5 mgkg (0.5 to 2 mg/b). The average amourk required
mmﬁmﬁwbtmmedmbdythuhomZmdkpﬂmg/b).

Altermﬁvoly.hadultpaﬁomaanhdudmdomdi;n to 2 mg/kg ntravenous
ggt;min;ta:mtodoésmgkggnhmaybom&n&um.dh o(nmm:@.h

ition, diaze, in 2 mg to § mg doses, or a separate syringe
over 60 ,maybemod.hmostmﬁnm:ﬁpmmpsdianpamor
less will suffice. The incidence of psychological man tations during emergence,
particularly dream-fike observations and emergence delirium, may be reduced by
this induction dosage program. . . .

Note: The 100 mg/mL concentration of ketamine shoukd not be injected intra-
vemuslwaproperdilution.RismeamnmdodﬂndmgPodiMq!wlhm
equal volume of either Sterile Water for Injection, Sodium Chioride Injection, 0.9%
or Dextrose Injection, 5%. . .

Ratcdmmnhmupdmmbomwmwy
gmrapeﬁmsouwds).wnmpdmmMmuhnwmy
epression enhanced pressor response. .

%mﬂom.:m initial dose of ketamine administered nmmnwhvnz
may range from 6.5 to 13 mg/kg (3 to 6 mg/b). A dose of 10 mg/kg (5 mg/b)
usually produce 12 1o 25 minuttes of surgical anesthesia.
Maintenance of Anesthesia

memﬂmamdososhouuboadi:stgdaeoo@i\gbhpaﬁodsw
needs and whether an additional anesthet is employed.

Incromentsofme-halfbmofulli\dnglbndosomybo as needed for
maim«wmdamsdnsiu.Hwowntho.mt t purposeless and
toniodaicmovemomsdo)amnﬁcsnnymdwngﬂpgwgudmuhom
These movements do not imply a light plane and are not indicative of the need for

nmmwammamrmwmakmmmmm.m
the longer will @ time to complete recovery.

Adult patients induced with ketamine augmented with intravenous diazepam
maybomainaindonkemningimzs!ovabmdmnﬂnmtodmgqoda
dose of 0.1 1o 0.5mg/minute, augmented with diazepam 2 to 5 mg administered
intravenously as . in many cases 20 mg or Jess of intravenous
mlhmﬁadmmmwmﬂen&u‘.mﬂsﬁ.w.w"m
di required g on : furath jon,
muiamammmmmrm.mmawm
manifestations during emergence, particularly dream-fike observations and
emergence delirium, may be reduced by this maintenance dosage program.

DiumeopmpamadMesduimcomahi\iimgdhhmR«mLuapﬁ-
calgetvansforme(SOmgpervaial)otSm (1opmgporvaqu500mL
of Dextrose Injection, 5% or Sodium Chiloride Injection, 0.9% and mix well. The
resultant solution will contain 1 mg of ketamine per mL. i

Theﬂuiquuiromemdhpaﬁemanddumﬁondmumust‘bo
considered when selecting the appropriate dilution of ketamine_hydrochloride

o Sthenc agents whes o aeqiate asppiony o o
ane a an e respiral is
Theregimondamducoddosodk-minupphmomodwﬁhdiampamun
beusedtopmdueebalamedamsﬁnsiabyombiuﬁmwihdhougmweh
oxygen.

as nitrous oxide and
HOW SUPPLIED

Ketamine Hydrochloride Injection, USP is supplied as the hydrochloride in
concentrations equivalent to ketamine base.

50 mg/mL, 10 mL vial, box of 10 (NDC 0024-1091-01).

100 mg /mL, § mL vial, box of 10 (NDC 0024-1090-01).

Color of solution may vary from colorless to very slightly yellowish and may
darken upon axposure to light. This darkening does not affect patency.
Do not use if a precipitate appears.

Store at controlled room temperature 15° C to 30° C (59° F to 86° F).

Protect from i

Caution: Federal law prohibits dispensing without prescription.

ANIMAL PHARMACOLOGY AND TOXICOLOGY
Toxicity

The acute toxicity of ketamine has been studied in | species. In mature
mice and rats, the intraperitoneal LD;, values are approximately 100 times the
average human intravenous dose and approximately 20 times the average human
intramuscular dose. A slightly higher actte toxicity observed in neonatal rats was
not sufficiently elevated to suggest an incre: hazard when used in children.
Daily intravenous injections in rats of five times the average human intravenous
dose and intramuscular injections in dogs at four times the average human intra-
muscular dose demonstrated exceliant tolarance for as long as 6 weeks. Similarly,
twice waekly anesthetic sessions of one, three, or six hours' duration in monkeys
over a four- to six-week period wore well tolerated.

Interaction with other Drugs Commontly Used for Preanesthetic Medication

Large doses (three or more timas the :gui\alent effective human dose) of mor-
phine, mepaeridine, and atropine increased the depth and prolonged the duration
of anesthesia produced by a standard anesthetizing dose of ketamine in Rhesus
monkeys. The prolonged uration was not of sufficient magnitude to contraindicate
the use of these drugs for preanasthetic medication in human clinical trials.
Biood Pressure

Blood pressure responses to ketamine vary with the laboratory species and
experimental conditions. Blood pressure is increased in normotensive and renal
hypertensive rats with and without adrenalectomy and under pentobarbital anes-

sia,

Intravenous ketamine produces a fall in arterial blood pressure in the Rhesus
monkey and a rise in arterial blood pressure in the . In this respect the dog
mimics the cardiovascular effect observed in man. The bressor rasmnnea i



supplemented with an agent which obtunds visceral pain. . i

L s:t with caution in the chronic alcoholic and the acutely alcohol-intoxicated
patient.

An increase in cerebrospinal fluid pressure has been reported following admin-
istration of ketamine. Use with extreme caution in patients with preanesthetic
elavated cerebrospinal fiuid pressure,

Information for Patients

. As appropriate, especially in cases where early discharge is ible, the dura-
tion of ketamine and other drugs empioyed during the uct of anesthesia
should be considered. The patients should be cautioned that driving an automo-
bile, operating hazardous machinery or engaging in hazardous activities should
not be undertaken for 24 hours or more ( inding upon the dosage of ketamine
and consideration of other drugs el after anesthesia.

Drug Interactions

Prolonged racovery time may occur if barbiturates and/or narcotics are used
concurently with ketamine.

Ketamine is clinically compatible with the used general and local
anesthetic agems when an adequate respiratory exchange is maintained.

regnanc'

Usage in
Sincethasafeusezr , Including obstetrics (either vaginal or abdom-
, such use is not recommended (see
Reproduction).

inal delivery), has not beeng es«abw‘od’
ANIMAL PHARMACOLOGY AND TOXICOLOGY,

ADVERSE REACTIONS
Cardiovascular

Biood pressure and pulse rate are frequently elevated following administration

of ketamine alone. However, hypotension and bradycardia have been cbserved.
Arthythmia has also occurred.

Respiration

during ketamine anesthesia,
Eye

iplopia and us have been noted ing ketamine administration. it
abgmammomw in int w ent.
Psychological: (See SPECIAL NOTE.)
Neurological

in some patients, enhanced skeletal muscle tone may be manifested by tonic
and clonic_movements sometimes resembling seizures (see DOSAGE AND
ADMINISTRATION). .
Gastrointestinal '

Anoroxia,mussaandvomithghaveboenobsomd:howemﬂﬁsbnot
mmﬂysmnmdaﬂm&pgrmma‘ ity of patients to take fiquids by mouth

shortly after regaining consciousness (see GE AND ADMINISTRA .
General

Loealpainandexan&nmamhmcum" ion site have infrequently been reported.
Tmmiom.rymomaandlormorbmibnnmshhaveabobeonnpomd.

OVERDOSAGE

Respiratory depression occur with overdosage or 100 rapid a rate of adminis-
ﬁaﬁmdkmin,hvén\‘izmamﬁw%mb:umbyﬂ&
Mechanical support of respiration is preferred to admini ation of analepti

DOSAGE AND ADMINISTRATION

Pal’onteralt:lmqpﬂoductsshouldbe;.wr d visuaily for parti matter and
disoobmlbnprbrbmhistratmwmﬁmandmim it

Note: Barbiturates and ketamine, being chemi ity incompatible use of

, being ct
pfocmat" e formation, should not be inject ed from the same syringe.

[} ketamindosoisaugnofﬂodwithd‘mpun.ﬁnmdmgsmmbogiven
separately. Do not mix ketamine L diampanhrx'i\geor
infusion Fotaddiﬁonalhformationonmetseofdiazopam. r to the
WA?{IINGS and DOSAGE AND ADMINISTRATION sections of the diazepam
nse

Preopaerative Preparations

1. While vomiting has been repmedbllowhg ketamine administration, some
airway protection may be afforded because of active reflaxes.
Hmvonsimaspimtbnmymwiﬂmkatunhemdsimpmodﬁvonfkm
may also b‘;dimhastnd by supplementary anesthetics and muscle relaxants, the

2. Atropine, aeopolamm.oranoﬂ\erdryimagomdlouidbogiwnatm
iate interval prior to induction.

tonic-clonic movements of extremities may occur during the course of anesthesia,
These movements do not imply a light plane and are not indicative of the need for
additional doses of the anesthetic. X L.
It should be recognized that the targer the total dose of ketamine administered,
the longer will be the time to complete recovery. . X
Adult patients induced with ketamine augmented with intravenous diazepam
may be maintained on ketamine given by slow microdrip infusion technique at a
dose of 0.1 to 0.5Smg/minute, augmented with diazepam 2 1o 5 mg administered
intra hmanyeamZOmgorhssdmmmdiazopun
and mamm:n\oe will sm Hmv:.‘;:ﬁﬂy more
diazepam may be required depending on the nature d duration ration,
status of factors. The incidence psymogml

Ditutior: To prepare a dikte solution containi 1 ommﬁ\.p«'mi.,gn'upﬁ-
- To a W"\g mg A
cally transfer 10 mL (50 mg per mL viaf) or 5 m| '(109mgporvanI)b500mL
ofDemnselnjedion,S%or"‘ Chloride Ink 1, 0.9% and mix well. The
resultant solution will contain 1 mg of ketamine per mL.
Thefknquwunmdhﬂupabul

injection. if fluid restriction ine hydrochioride injection can be
added to a 250 mL infusion as described above 1o provide ketamine concentra-

Supphl?«MyAgﬂm

HOW SUPPLIED
Kaetamine Hydrochloride Injection, USP is supplied as the hydrochloride in
concentrations equivalent to ketamine base,
50 mg/mL, 10 mL vial, box of 10 (NDC 0024-1091-01).
100 mg /mL, 5 mL vial, box of 10 (NDC 0024-1090-01),
Color of solution

f colorless to slightly yellowish and may
S!oreu:r o roo:ntunporaﬁx.IS'CbSO‘C(SO‘FbBG‘F).
Protect from fight. . .
ANIMAL PHARMACOLOGY AND TOXICOLOGY
Toxicity
mw.mdkmnmmwhmm.@
mieomdmts.ﬂniﬁaperiomalw..wlugsaunpplpnnawy
nframscuia d;"eAaigrﬂyhagﬁ:f'dacu”ebﬁey cbserved in
r 3
not sufficiently ek d to suggest an ir hazard when used in children.
g injections in ' h

twice kly anestheti ions of one,

over a four- to six-week period were well tolerated.

Interaction with other Drugs Commonly Used for Preanesthetic Medication
des(mmamm'wmmdm)dm-
phine, meperidine, and atropine hdcphudpmbngodﬂnm
monkeys. The prolonged ion was not of sufficient © i
h&mmmwwmmmﬁonhmehhlm
Blood Pressure

Blood Ssure responses to ketamine vary with the laboratory species and
o:qxrimmlcorﬁnions.Bbodp is# d in nc ..:.-gndnnal
mnmwmmmmmmmmm

increase in myocardial contractile
Mminalsdoosmtappoarhbohtedhoartsm«\dorﬂ)aumﬁm
of 0.1 mg of ketamine nor in Starling dog heart-lung preparations at a ketamine
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10.

12.

13.

CHEMISTRY REVIEW NO. 3
ANDA # 74-549

NAME AND ADDRESS OF APPLICANT
Sanofi Winthrop, Inc.

Attention: Linda L. Nardone, Ph.D.
90 Park Avenue
New York, NY 10016

BASIS OF SUBMISSION

The patent for the innovator's Ketalar is expired and there
is no marketing exclusivity period in force for the subject
drug product under Section 505(j) (4) (D) of the Act.

SUPPLEMENT (s)

N/A
PROPRIETARY NAME 7. NONPROPRIETARY NAME
N/A Ketamine Hydrochloride

SUPPLEMENT PROVIDE FOR:
N/A

AMENDMENTS AND OTHER DATES:

September 30, 1994-- Original Submission

October 25, 1994-- Acknowledgement Receipt
November 4, 1994-- Transfer of ownership letter
December 30, 1994-- Chemistry Review No. 1
January 9, 1995-- Micro Review No. 1

February 3, 1995-- Bio waiver granted

March 10, 1995-- Deficiency letter

June 16, 1995-- ANDA Amendment

September 13, 1996-- Deficiency letter

April 19, 1996-- ANDA Amendment

PHARMACOLOGICAL CATEGORY

Anesthetic

RELATED Drug Master Files

11. Rx or OTC
Rx

(b)4 - Confidential Business

DOSAGE FORM
Injection

14. POTENCY
50 mg & 100 mg base/mL



15.

16.

17.

18.

19.

CHEMICAL NAME AND STRUCTURE
Cyclohexanone, 2-(2-chlorophenyl)-2- (methylamino) -

hydrochloride.

Molecular weights: Hcl 274.19; base 237.17.

RECORDS AND REPORTS

N/A

COMMENTS

A iustificatlon for the residual solvents

Bl ha - Cn

trlggered by

' AI ia annendeaA Thiac amanAm

(bY4 - Confidential Business

per reviewer's request. The residual solvents limits

are acceptable since the listed solvents are considered to
be of low risk to human health.

CONCIL.USTIONS AND RECOMMENDATIONS
Recommend approval letter to issue.

REVIEWER:

DATE COMPLETED:
May 2, 1996

/30,7
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OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

AADA ¢ 74549 SPONSOR: Ste! ,‘an UU.‘mth rop, T

DRUG: Ke“"a.wu'ne..HCL ,

DOSAGE FORM: Fnyection

STRENGTHC(s): 50 ™3 Base/ymi and |00 my Basc/m/_

TYPE OF STUDY: Single/Multiple Fasting/Fed
STUDY SITE:

STUDY SUMMARY: 4/ /A

In-yjvo bl'oeiuan/enOQ- §¢a¢&/ requirements Laivedld per
Al CFR 32&22(6)(/), Folrrhu._‘a:{-vbm 0¥ Hest /roduci‘ sdentreal

o Jhat of referevce |[sted drug, Ke—ta-/ar@f manuifactured b%r/

farke - Davrs .
DISSOLUTION: /\/ /A

vv K. BRANCH: —T—

DATE: -1/~ 94

BRANCH CHIEF: Y c. +H wauq BRANCH: I

INITIAL: h(b)A' égﬁﬁggsu'al DATE: &/ 0» /4L

DIRECTOR

DATE: // /74

DATE: 1/ ’// 76




FEB 3 1995
Ketamine HCL

Injection, 50 and 100 mg base/mL
ANDA #74-549

Reviewer: L.A.Ouderkirk

WP No. 74549W.994

Sterling Winthrop, Inc.
New York, New York
Submission Dated:

September 30, 1994

Review of a Wajiver Request for an Injectable Dosage Form

The firm has requested that the in-vivo biocequivalence
requirements for its ketamine HCL injection, 50 mg base/mL and
100 mg base/mL be waived per 21 CFR 320.22 (b) (1). The listed
reference product is Ketalar injection, sponsored by Parke-~
Davis. Sterling Winthrop states that its product, when approved,

will be marketed by Kanetta Pharm n AFFiTiabad fien
product will be manufactured at a (b)é - Confldentlal
The formulations for the test and [OPRNUT

in Table 1, below:

TABLE 1 STERLING WINTHROP PARK-DAVIS
INGREDIENT 50 MG/ML 100 MG/ML | 50 MG/ML 100MG /ML,
Ketamine HCL, USP | 57.7 mg 115.3 mg | 57.7 mg" | 115.3 mg
Benzethonium 0.100 mg | 0.100 mg 0.100 mg| 0.100 mg
Chloride, USP

Water for g.s. g.s. g.s. g.s.
Injection, USP

Comment:

The firm has met the criteria for waiver of the in-vivo

biocequivalence study requirements for its ketamine
50 mg base/mL and 100 mg base/mL per 21 CFR 320.22

follows:

(1)

for

The drug product is a parenteral solut
administration by injection, and,

HCL injection,
(b) (1), as

ion intended solely

(ii) It contains the same active and inactive ingredients in the
Same concentration as the approved reference product.

Recommendations:

l. The waiver of in-vivo b
the firm's ketamine HCL inj
base/mL is granted per 21 CFR 320.2
and 100 mg base/mL strengths of the
deemed bioequivalent to the identica

ection,

injection, sponsored by Parke-Davis.

icequivalence study requirements for
50 mg base/mL and 100 mg
2(b) (1) .

The 50 mg base/mL

test product are theregore
1l strengths of Ketalar




2. From the biocequivalence viewpoint, the firm has met the
bicequivalence requirements and the ANDA #74-549 is acceptable.

arry A. Ouderkirk
Division of Bioequivalence
Review Branch 1

N

RD INITIALED RMMHATRE
FT INITIALED RMMHATRE

Date: QJ %,7§

v : \

cc: ANDA 74-549 (original, duplicate), HFD-600 (Hare), HFD-630

HFD-130 (JAllen), HFD-652 (Mhatre, Ouderkirk), Drug File,
Division File

’
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